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BASIC-ABSTRACT: 

NOVELTY - The reverse-key bushing (1 1) includes an elliptical hole (1 1 a) for 
penetration of a boK (3). Tongues (1 1 b) are respectively formed on both ends 
of the reverse-key bushing at both opposing sides of the elliptical hole . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 

(a) a railway wheel; and 

(b) a wheel axis. 

USE - For brake- disc fastening of disc brake of rail vehicle. 

ADVANTAGE - Enables reducing themnal expansion of brake disc and contraction 
load of bolt, hence maintaining fastening power of brake disc without changing 
fundamental shape of a wheel. Prevents deviation of brake disc at the time of 
high load braking of high torque. 

DESCRIPTION OF DRAWING(S) - The figure shows the expanded views on the 
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peripheral direction and radial direction of reverse-key bushing, and the 
sectional drawing of reverse-key bushing in peripheral direction. (Drawing 
includes non-English language text). 

Bolt 3 

Nut 4 

Reverse-key bushing 11 
Elliptical hole 11a 
Tongues 11b 

CHOSEN-DRAWING: Dwg.1/5 

TITLE-TERMS: REVERSE KEY BUSHING BRAKE DISC FASTEN DISC BRAKE RAIL VEHICLE 
TONGUE RESPECTIVE FORMING REVERSE KEY BUSHING END OPPOSED SIDE 
ELLIPSE HOLE PENETRATE BOLT 

DERWENT-CLASS: Q21 063 
SECONDARY-ACC-NO: 

Non-CPI Secondary Accession Numbers: N2003-687186 


2/19/05, EAST Version: 2.0.1.4 


w)B*mmff (J p) <i2) & ^ 1^ ^ # (A) 


#192003 -320932 


(43)iiBBB ¥riJl5^1lH 11 0(2003.11. 11) 


B 6 1 H 5/00 
F16D 65/12 


F I 

B 6 1 H 5/00 
F16D 65/12 


3 J058 


»EI»« ^« lll^:eC0Sc4 OL 6 M) 



1$H2002- 12a092( P2002- 128092} 

(71) (USA 

000002118 






¥j£14^4^30B (2002.430) 


;*:IBff*RTS'f*K4tS4TB 5#33^t 




«t>iE iEA 











{72)^« 












(74)f«aA 

100060329 










<54) B6iw©«iB!] ^-n:fyi^a.ttzfmmmmzftztm 


(57) CS*^1 

1 b<0S6gmi 2 aC, 11 S:, *w 

s. 



2/19/05, EAST Version: 2.0.1.4 


1 

yu-^T^x^(Dm^mKiz. m^mixaisiuco 

\iibKc^idizmwifx\^?>ztimifthismm 
$11. 

im»m 1 --K^Uhfcihv h^fflV^T. ^5^S^fflT 

-?T. ri^-^f ^ :^^^m'omhwmm\-^iiMmiz 
mmnif^^m*)nmshm^inz. mmi 

[000 1] 

M/, Z<r>^-ny-yiyjL^:mMlXyi'-^T^X^ 
[0002] 

[^ofi^] mmmmcoT ^ x^yi^-^ii. 

(cBX')'M-»t-i)^'-<rA«ai*. mA\,zjfiLrzi,mi. ^ 
<r>^i>zyv-^T x^mmt^ >{rx-hhi}K 

Wis dii^jru— drr-^x^' 1 a, lbt^2tc;^ 
^iSlt^cmSmi aa, lb a, 2 a Srmffl^-tir/c^ 

S. 

[000 3] EI4+<05(i*«§2t--K;Uh3Stc;^iS§ 
fl/cT'vv'i. 6a. 6b{i7'k-=3fT-f;^^'la, 1 
b t h 3 Sttfrift^nJt^;^ U -7" , 7 -/ h 

'if ffiS ? ii3tff*a<S^fJ> •) . mz\i:i<n\ii3m^ 5 
[0004] 


(2) !t$H2003-320932 

2 

h i: -7 h J: S y l^-df T -f X I?) JX 0 Wc 
fcUTfi. yv-ii-T'(:^9(r)m^m^^z^XLfzm^ 

\^mm'^h^. ^^)vv\i-mmx^)-ytim.L*j: 

\^i.o(,zm^\ih'£^i)^h'>tz. 
[000 5] b^btK mm. ru-^rr^x^'Sri'h 
m (04 ( b ) tC*3ltSISffi±T*|6)) Ji^'i.ff LftJt 

[0006] T'l^-^T x9f!^^<r)\^miimz-rK 
fz^. if^i\^v\,zwmm^m\\>z%m^ti. ttz. m 

[0007] ifc. Sili&mc{i:yp-:SrT'^ 

t<nx. if^)vvmmM. mm^-zmmm^. ttz. 

20 m^iztimmiz^mth^ti:mpt::t^z^j:l. 

[ 0 0 0 8 ] ^-?T . i&^mMm.t/mmnm^±^ 

liZh-itZ. 

[0 0 0 9] tfz. i&mt. nR-cmmrnizmd-zT 

30 m.L'^<^j:l. 

[ 0 0 1 0 ] ±uLtzmm^mm-^^< . yu 

[0011] ^m\i. muzm(7)fsm^izm^x 

-ityyi^:L^&mLxyu-^T'ixi^i:mj^LfzSk 
mmmm^mAi:mmizbt:mtLx\.^i, 

[0012] 

-f x-^yi^-^izmfhyu-^f-txi^nw^m^^/i^ 
Tig(!o^*>oi!'^< thb'io^t^-:f}izi±z</)^-ny 

50 


2/19/05, EAST Version: 2.0.1.4 


(3) 

3 

[00 14] 

mM&mm^h^)^imm.zii<r>x'hh. 
[0015] ^mfiizm^-ny-/'^^izxtni. wl 
m&m(om^ti'^mznx.i><D;^^j:h-r. z<m^uc 

[ 0 0 1 6 ] LT. mrn^mmi^-nr-v 
t^iz^f^mi-rtzWr^xh. mmm^'^iiT^X'^^MW 

100 17] tf-z. ^^miz^i§mmmsiii. mmz 
mmmx'h'>x. mizmmcyu-^T^:^:^m 

[0 0 181 ^fc, *l6a3(ciSSiHi(±, 

^x^^mi&Ltz^mvh'^x. yv-^=f^x^iw. 3o 

mmrc\>^hh<^x'hh. 

[0019] :ii^%mzmm.mmm^^\tm&izxti 

x\ y\-~^f ^ :^^<nn^ij^<^-rfi-^m\L-)r>. 
mmt.zmhyu~^T^y^9m^ ■ mnrnt 4o 

[00 20] 

llt!l^aiHl3C:^-niMWfc:a-:fv^TliiW 

5. mni^^i,zmh^-ny-7i^:LM^xyi^- 

fifc«, m2ii^mm?>^-ny^7i^^<Dimmm 

im-rm, m3i,±:^%mzmmmcommmx'$)^. 

[00 2 1 ) 01Ha3lciJi,^T. 1 lfipi|-i{f04lc 

7iKLtzXoiz^mik2<^mfsimizyu-^f^:^-!'i 5o 


!Rf^2003-320932 
4 

a, lb$rI5{»)#(tS^(C, mil2(3ig(t?t«mffl?L2 

[0022] -r^hiy. :^^mizm^-ny-y i^^ 1 
Iti. Jt^ffl-50--KyUh3$r«ffl-ri.7Ll 1 a*>\ ^JiJf 
E2tCq^tJ:ofc:SnjgtJglS$ii. Z(7i^-iiyy> 
i 1 1 {cmii^^tw *) Wtf?.*!.!. h 3 :Rit*ri6l 

(02 (a) tC^tiffiia±T*[6l) tcSWI.60$-iFl! 
X'tfiXol>zKC'yX\>'>l. 

[0023] MIX. ^fm^z^t^-ny-yi^^ 1 1 

fty-yv-;i 1 lS:$$l2comgffl?L2atKAUc[i, 

-f-«oaa^H^-r.&$;i 1 1 b*<, 05;Hftirie?Li i a 

[0 024] ^mSMTfi, 01 (b) {c)iz9r:ltz 
XTiZ.^t^llhiZ^-^tmUlab, IbbSr. 

rv-df T -f 1 a , lb ff)m£Sti 1 1 b (z*tje-f 
4l!!l(c^:fi-|*itcSttl. i t\ 1 1 b 1 

r>yi/al l*''^S*t^t1iI^$nSt<7)S'^LTVM. 
*\ SlfeOMWc^fr 1 1 btc^-^f SEK55:S(ti:t 

[ 0 0 2 5 ] -e- LT . 05x.lf±iSO*^^t6i^^-# 
r-yv-i 1 1 5:. «$|1 2C0i|«MM?Ll 2 a t-ec73MIB!l 
*»^>. 01 (a) (b) C^LstidtcKAL. JK/I'h 
3i:-f'yh4$-MOT7'U-=JfT-fX^'l a. Ibfrf 

mmizmttzhmK ^mnmimmM^-h 

[ 0 0 2 6 ] *^HSt^S^-tt7' y iyjL 1 1 

-^f -f ^ ^' 1 a . lb SrlX Df+tt'S i^'^ r/SWf 
<, 03 (a) tc^tTtck^ir, Wll 3 iclR 
f -fX^Kt)#(tS5iftl dm^Hiz. -K;^^fc-^•y h 
5rffl<r^-cr^-^r-f;^j5'la, 1 bSSl')ft^t-l.i''f7• 
[0027] Z<7)X 0 ^rWlfl 1 3 fc*l|BSt^^«ttS: 
]R0Wt7tt<73*<Wjtcfi^^f|||jll4 (03 (b)# 

m) TS>h. ti::. jK;H-ti-«y h§fflv%T»ISl 3fc 

^TVfX^'la, 1 bS-EO#<t^ci><?)t>*f|BJtc^S 
^14 (03 (a) mi) X'hh. 

[0028] iLsi.<n:^mmmmmm^\'^\i!m 
i4TJi, miLtc-^%mzmh^-ny-yi^^i i<n 
fLi las-. mmmnz. mstfinm\P\t^j:h 

i.0f,zm^LX\>^h<nX^. yx^-^^'tX'if la., lb 
<r>?imii^<n^im\Lr>-). ^W^f,zii\irhy\^- 

[0029] h^j:Mz. iM'^^^mz^h^-ny"/ 
1 1 ^m^uz:i^m\zmmmmm^^x . 


2/19/05, EAST Version: 2.0.1.4 


a. tti. -f\^-^f<y^^ 1 a, 1 h(r>mk. mk\.z 

[0030] *»Sfe0t|T-|i. df-#r-/ i^jL 1 1 CO, lig 
t0031] 

( a ) fiP3j§*|6]. ( b ) ( c ) {i 

(a) <OA-A|IrS0-e*>5. 

HT\ ( a ) Ji^ili*»<b^^c0. ( b ) li ( a ) iO^S 
A-AS, (c) « (a) COB-BKffiH-CJbS. 

[@3 1 immz.^hmk<rmmr:. ( a ) 


(4) #^2003-320932 

6 

zfv-^ir <x9-^n'^mfd^^<r)%i<r>. (b)<±» 

[04] rb-^T-f x^'?rffliffitl0»L't»3i^lKO 
ilBB0T\ ( a ) \mm^t,%tm. ( b ) li ( a ) O 

A-ARiBH. ( c ) \imffmm<rmm:m-ch 
I. 

m5]rU'-^r^x9<0-Mi:7iiLt:mv. (a) 
JiiS!ffl*>'5>I;tia. ( b ) li ( a ) ODA-ABffflHT-ft 
I. 

10 (iJ?#<7)ifi>!H] 

la T'U'-^T'f 

lb yu-^T-tx^ 

laa ISEMm 

iba mt^m. 

lab CflgP 

Ibb GflgP 

3 ^?;Wh 

4 -^vh 

1 1 ^-ft^-y h 
20 11 a 7L 
lib 
1 2 

12a wmji 
1 3 

14 HIA 

15 T-f^:?5SJ')#<ta!ift 


[03 1 


[05] 
(a) 


1" II. ii) !■ 


mm 



0>) 


IE 


UQb) 


2/19/05, EAST Version: 2.0.1.4 



2/19/05, EAST Version: 2.0.1.4 


(6) 


^^2003-320932 



F:?-A(##) 3J058 AA48 AA53 AA62 M87 BA31 
BA53 CB14 CB17 DD02 FA21 


2/19/05, EAST Version: 2.0.1.4 


This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescannmg these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


